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Using Personas to Improve Feature Selectivity by 
Facilitating Empathy 
 
Abstract: This paper examines how the target users should be represented to improve the feature selectivity of 
designers. Specifically, this research investigates the utility of personas, a method for representing user needs through 
the use of a vivid, fictional character. We examine whether the persona representation helps designers focus their 
design choices on the needs of the target users without introducing extraneous features. We also test the role of empathy 
in the effectiveness of personas. In two experimental studies, we find support that a persona representation that 
facilitates empathy can help designers focus their design inferences on the target users. Taken as a whole, this research 
presents an initial step toward validating the impact of the personas and identifying factors that influence their utility.  
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Introduction 
One of the primary determinants of a prod c s percei ed design and res l ing sabili  is 
its simplicity (Nielsen 1999; Rust, Thompson and Hamilton 2006). A simple product, in a 
purely functional sense, contains the essential features that are desired by users and does not 
include features that do not satisfy any specified needs. In other words, simplicity can be 
ho gh  of as a lack of obs r c ion or lack of comple i  (Kar onen 2000, 85). 
Besides hindering usability, overly complex products lead to a phenomenon that has been 
termed in research as fea re fa ig e  (R s , Thompson and Hamil on 2006). Prod c s i h 
excessive features can frustrate and overwhelm users (Mick and Fournier 1998; Thompson, 
Hamilton and Rust 2005). Each unnecessary feature that is added makes a product harder to use, 
and as a result, individuals are unable to locate or intuitively use the features that they truly 
desire (Nielsen 1999). Feature fatigue also has significant marketplace implications (Rust, 
Thompson and Hamilton 2006). Many product returns do not possess any functional defects  
users are finding the products too complex and are unable to get them to function as expected 
(den Ouden 2006).  
If the prevalence and negative consequences of product complexity are evident, then it is 
important to understand why design decisions often include additional, undesired features. 
Accordingly, the link between individual design decisions and the resulting feature set is the 
primary focus in this research. Understanding why designers choose to include undesired 
features in a design, of en referred o i hin he design prac ice as fea re creep,  is i al o he 
reduction of the resulting feature fatigue of modern products.  
Specifically, this research focuses on personas, a promising method for precisely 
representing user needs and reducing subsequent product complexity. A persona is an 
abstraction of a group of real users who share common characteristics and needs (Pruitt and 
Adlin 2006). A persona represents this group using a vivid, fictional individual (Cooper 1999; 
Goltz 2014). The persona is given a name and represented using an appropriate picture. Then, a 
detailed narrative is written about the persona. The narrative contains detailed information that 




disc sses he specific needs of he persona in he con e  of he prod c s design. This 
information is based on the data collected regarding the specific group of users that a given 
persona represents. The use of personas has gained increased popularity in practice as they help 
an organization focus on the needs of actual target users (Giacomin 2014; Miaskiewicz and 
Luxmoore 2017).  
 In this research, two experimental studies are used to examine the effectiveness of 
personas. We also begin to investigate the more significant question of how personas influence 
individual design choices. This research explores whether the facilitation of empathy for a 
persona can influence the resulting design outcomes. While others have suggested the important 
role of empathy within the design process (e.g., Leonard and Rayport 1997; McGinley and 
Dong 2011; Rifkin 1994), the relationship between empathy and subsequent design outcomes 
has not been established in a controlled setting. More precisely, we attempt to understand 
whether the facilitation of an empathic connection with a persona can limit unnecessary 
features. The studies also begin to tease apart whether the positive role of empathy is due to 
increased motivation (i.e., the designers exert additional effort into satisfying the target users) or 
whether design inferences are enhanced. 
Background 
Empathy and Persona Effectiveness 
Prior research has suggested that empathy may be an important aspect of design (Kouprie and 
Visser 2009; Leonard and Rayport 1997). In other disciplines, such as social work and 
education, research has pointed to a relationship between empathy and improved performance 
(Miaskie ic  and Monarchi 2008). In he con e  of design, empa h  refers o a deep 
understanding of the ser s circ ms ances and e periences, hich in ol es rela ion o, more 
han j s  kno ing abo  he ser  (Ko prie and Visser 2009, 440). The mo e o ards empa hic 
design processes has been proposed as a means for improving the resulting design outcomes 
(Leonard and Rayport 1997). 
In the context of the design process, an empathic connection can be established through 
direct contact with some of the users being targeted by a design effort (Kouprie and Visser 
2009; Wilkinson and De Angeli 2014). However, direct access to users is often infeasible, or in 
many organizations the individuals who conduct user research are not the same individuals 
making design decisions (Pruitt and Adlin 2006). Another means for developing empathy is 
through the medium that is used to communicate the user information (Kouprie and Visser 
2009). A persona, through the fictional character and vivid narrative, provides a potentially 
effective method for developing empathy for the target users without direct contact 
(Miaskiewicz and Kozar 2011; Pruitt and Adlin 2006).  
As has been the case in other disciplines, such as education and nursing, the development 
of empathy for the persona is expected to enhance decision making. More precisely, a persona 
representation that promotes empathy is anticipated to lead to designs that are centered on the 
persona s needs: 
H1: A persona that facilitates empathy will aid design inferences in terms of reducing 
the number of undesired features. 
User Information Format and Design Decisions 
Partly due to the popularization of user-centered design practices, the usability of many 
products has improved (Vredenburg et al. 2002). However, because a variety of products still 
fail to satisfy user expectations, it is clear that design processes still are not sufficiently focused 
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on the actual user needs (Dahl, Chattopadhyay, and Gorn 1999; Gulliksen et al. 2003; Pruitt and 
Adlin, 2006). Even though firms have increased their focus on integrating the user into design 
processes, a disconnect often exists between individual designers and the intended users of a 
product (Grudin and Pruitt 2002; Gulliksen et al. 2003).  
Al ho gh designers are no longer in he dark  concerning ser preferences (Pr i  and 
Adlin 2006) due to the emphasis on gathering user information, many outcomes still fall short 
of user expectations. The transition from the step of the user-centered design process involved 
in specifying the user needs to the step involved in designing for those needs, what Wood 
(1998) erms bridging he gap,  appears o be a significant problem. In other words, the 
identified user needs are not sufficiently considered when design decisions are made (Bailetti 
and Litva 1995).  
This research proposes that summarizing and presenting information about user needs as a 
persona can elicit superior design outcomes over information formatted as a table of 
requirements, a spreadsheet, or as bullet points (Pruitt and Adlin 2006). A persona summarizes 
the same user needs as are listed in a requirements document but uses a fictional character to 
personify and present those needs in the context of a narrative, which is more vivid and 
influential in the design process. User requirements formats tend to be underutilized and 
difficult to incorporate into design decisions (Pruitt and Adlin 2006; Willis 2004). 
Similar to abstractions that have been used in other disciplines such as marketing personas 
used to guide marketing strategy (Cooper and Reimann 2002), effective personas provide 
designers with a precise target (Cooper 1999; Pruitt and Adlin 2006). From the persona 
descrip ion, a designer can infer ho is and ho is no  he arge  ser  (Pr i  and Adlin 2006, 
18). A persona connects the individual needs in a vivid narrative. As a result, the designer can 
make informed inferences whether specific functionality fits within the particular persona 
context. On the other hand, a requirements document defines what the design target requires but 
fails o define a specific bo ndar  for ha  is no  desired. As a res l , he sers  needs ha  are 
represented through a requirements document often become elastic  the designer is able to 
bend and stretch the user to accommodate additional features (Cooper 1999). The discussion 
leads to the second hypothesis, which is tested in study 2:  
H2: A persona (as opposed to a requirements) representation will aid design inferences 
and help reduce the number of undesired features. 
H2A: The positive effect will only occur when the persona representation facilitates 
empathy. 
Study 1 
To examine hypothesis 1, the design task was structured to provide the participants with the 
opportunity to make decisions about individual features. The participants were instructed that 
he  o ld be designing a M  Yahoo! eb page, a c s omi able eb page (or por al ) ha  
allows individuals to personalize the information that is provided to them in the form of specific 
content areas (e.g., sports news, weather). Instead of customizing the My Yahoo! page for 
personal use, the design task required the participants to design the My Yahoo! page for the 
design target. 
The participants, 195 undergraduate students from the business school of a large 
midwestern university in the United States, completed the experiment in exchange for course 
credit. The experiment was a 2 (Likability: likable vs. unlikable) x 2 (Time: constrained vs. 
unconstrained) between-subjects design. The likability manipulation influenced the resulting 
empathy for the persona. We theorized that if empathy for the persona is at play, then an 
unlikable persona should show design outcomes would suffer. The exposure manipulation 




specific needs. The exposure manipulation also helped us to begin to examine whether 
participants working with the likable (high empathy) persona were more motivated during the 
design task or if their inferencing was enhanced. 
Independent Factors 
Likability (Likable vs. Unlikable) 
The participants received information about the user needs in a standard persona narrative 
forma . The persona firs  as gi en a name ( Frank Wood ard ) and a pic re. Personal de ails 
about the Frank persona were provided to make him seem like a real person. Specifically, Frank 
was described as a police officer from Boulder, Colorado. This specific persona was chosen 
because the participants (undergraduate students) were initially unlikely to have an inherently 
favorable impression of police officers. 
In order to influence the amount of empathy that the participants had for the design target, 
the Frank persona was written either in a likable or unlikable manner. One way to develop 
empathy for the group of users that are the focus of a design effort is by developing a favorable 
impression of them. Perceived likability is related to empathy (Johnson, Cheek, and Smither 
1983)  when we find someone likable, it is easier to develop empathy for them (Patnaik and 
Mortensen 2009). It follows that when the target users are perceived in a favorable manner, 
designers also are more likely to develop empathy. A favorable impression is certainly not the 
only way to facilitate empathy. However, the end result is similar  the designers are generating 
an emotional connection with the design target. 
In the likable condition, the persona was described in a manner that would facilitate the 
development of empathy. Specifically, Frank was described as a fair, locally involved, and 
environmentally conscious individual. It was anticipated that this persona would be likable 
when considering the characteristics of the participants. In the unlikable condition, Frank was 
described in a manner that was believed to limit empathy. 
Next, the user needs were described through the persona narrative. Even though the 
unlikable Frank persona possessed different characteristics, he desired identical information 
from the My Yahoo! web page. For example, the Frank persona desired information about 
recycling, and in the likable condition the information was presented as follows:  
Frank finds My Yahoo! a very important resource for information about recycling, 
since he is trying to find ways to improve the recycling program at the police 
department.  
In the unlikable condition, the same need concerning recycling information was described 
as follows:  
Frank finds My Yahoo! a very important resource for information about recycling, 
since he is trying to stop a new recycling program at the police department.  
Since the above and three other needs had a stronger fit with the characteristics of the 
likable persona, four additional needs such as seeking information concerning Fox News stories 
and the conservative perspective on the environment were chosen to counterbalance the 
narratives. However, all eight of the specific needs were written into the narrative, so that they 
were believable within both persona versions. For example, when the likable Frank persona was 
seeking information from Fox News, he was seeking to look at issues from all sides and was 
curious about the views of individuals with whom he typically disagreed.  
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Time (Constrained vs. Unconstrained) 
The participants were allowed to review the persona version assigned to them for a specific 
amount of time or for as long as desired. In the constrained condition, the participants were 
allowed to read the persona for 60 seconds and were immediately provided with the design task. 
In the unconstrained condition, the participants were able to review the persona for as long as 
they wished, which was expected to allow for a more effective memorization of the specified 
needs. On average, these participants reviewed the information for approximately three minutes.  
Dependent and Ancillary Measures 
After reading the persona, the participants designed a My Yahoo! page using a paper-based 
task. As shown in Figure 1, the My Yahoo! page was printed on a large sheet of paper and 
included 25 specific content areas as they would appear on the web site. Eight of the content 
areas met the needs of the persona and the remaining 17 were far removed from the specified 
needs. For example, the incorrect content areas concerned topics such as movie rentals, 
financial advice, recipes, and college football.  






The participants were instructed to circle content areas on the My Yahoo! page that 
satisfied the needs of the Frank persona, cross out content areas tha  did no  mee  an  of Frank s 
needs, and leave unmarked any content areas that they were unsure about. Due to the primary 
focus of this research on undesired features, only a single dependent measure is considered in 
the subsequent analyses. Specifically, to capture design decisions involving the inclusion of 
undesired content areas, two criteria were used: (1) the number of the incorrect content areas 
that were not desired by the persona and were circled and (2) the number of the incorrect 
content areas that were left unmarked. The score for incorrect design choices relating to feature 
creep was a composite of these two criteria. Due to the increased adverse effect on the resulting 
design, the incorrectly circled content areas were weighed twice as heavily as the unmarked 
ones to form a single measure. 
After finishing the My Yahoo! design, the participants filled out a short questionnaire. 
Empa h  as meas red i h si  i ems from Da is  (1983) idel  sed scale, b  he i ems ere 
rewritten to measure empath  rele an  o he Frank persona (e.g., I fo nd m self ha ing 
concerned feelings for Frank ), no  he inheren  le el. The in ol emen  d ring he design ask 
as meas red sing si  i ems from Zaichko sk s (1985) in ol emen  scale. Finall , he 
participants were asked to answer additional questions concerning perceptions of the persona 
(e.g., likability) and demographic information such as age, gender, and previous design 
experience. 
Results 
Design decisions of 195 participants were analyzed via a 2 (Likability: likable vs. unlikable) x 2 
(Time: constrained vs. unconstrained) between-subjects ANCOVA. To help control for 
differences in motivation during the design task, the self-reported level of involvement during 
the design task was used as a covariate in the analysis. Manipulation checks confirmed 
significant differences in likability (Mlikable=5.16 vs. Munlikable=2.24; t(193)=15.70, p<0.01) and 
empathy (Mlikable=3.56 vs. Munlikable=3.09; t(193)=2.99, p<0.01; =0.81) be een he likable and 
unlikable versions of the persona  establishing empathy requires a deeper connection with the 
design target, so it was expected that the manipulation check means are less distinct for 
empathy than likability. Nevertheless, the significance in mean differences on the empathy 
measures suggests that the groups varied along the construct of interest. 
Further, the ANCOVA results indicate that the designs produced in the likable condition 
introduced fewer undesired content areas (Mlikable=2.01 vs. Munlikable=4.07; F(1,190)=17.86, 
p<0.01). When a persona that fostered empathic feelings was provided, the participants were 
aided in their selectivity concerning design features. Additionally, the main effect of time on the 
number of undesired features included was marginally significant (p=0.09).  
However, the time and empathy interaction effect did not achieve significance (p>0.4). The 
result suggests that empathy did not solely motivate the participants during the task.  If 
empa h s primar  role as increased mo i a ion, i  o ld follow that unconstrained access to 
the persona would further aid participants working with a likable persona representation. When 
empathy is present, designers seem to be able to "step in the shoes" of the persona and see the 
design from the persona's perspective as far as which features do not fit with the needs of a 
given persona.  
 
 




The findings of this study are important on two levels. First, the results suggest that two 
personas can communicate the same user needs, but empathy can significantly influence the 
design outcome. The elimination of extraneous features can be enhanced through representing a 
persona in a manner that facilitates an emotional identification with the design target. Second, a 
lack of a significant interaction with the time manipulation suggests that the positive influence 
of empathy for the design target is not limited to motivational factors and could be helpful in 
making superior design inferences. 
In the next study, we seek to strengthen our evidence concerning the role of empathy on 
design inferences. Specifically, additional motivational proxies are precisely measured such as 
time spent on the design task. Additionally, the present study intertwined the empathy 
manipulation with the description of the specified user needs. In the following experiment, the 
manipulation of the empathy towards the persona is removed from the description of the user 
needs. Further, the difficulty of the design task is increased through additional correct and 
incorrect content areas that need to be considered by the participants. 
The present study falls short of comparing the performance of the high (low) empathy 
persona representations to the traditional requirements format. By comparing the performance 
of the different persona representation to the requirements, the following study assesses the 
merits of hypothesis 2. 
Study 2 
Similar procedures were used as in the previous study with the following four changes: (1) the 
likability manipulation was presented separate from the description of the user needs, (2) the 
persona versions were compared to the requirements format, (3) the My Yahoo! design task is 
more difficult and was performed on a computer using MediaLab software, and (4) a 
performance-based cash incentive was offered. These modifications to the experimental design 
help to overcome the limitations of our previous study, while also providing a more rigorous 
test of the specified hypotheses. 
The participants, 301 undergraduate students from the business school of a large 
midwestern university in the United States, completed the experiment in exchange for course 
credit. The participants were either exposed to a persona or a requirements listing of user needs. 
The persona versions varied in their likability. As in study 1, the time that the participants 
received to review the user information was either constrained or unconstrained. This resulted 
in a 2 (Likability: likable vs. unlikable) x 2 (Time: constrained vs. unconstrained) + 2 (Control: 
requirements with constrained time and requirements with unconstrained time) between-
subjects design. After reviewing the user information, the participants viewed a My Yahoo! web 
page containing 52 total content areas on their computer and made decisions concerning each of 
the content areas in a similar manner as in the previous study. 
Independent Factors 
Likability (Likable vs. Unlikable)  
Likability was again manipulated using the Frank Woodward persona, a police officer from 
Boulder, Colorado. However, participants were informed that depending on their performance 
they would be entered into a raffle for a cash prize. The additional cash incentive was used to 
limit the possibility that participants working with an unlikable persona were not exerting their 




produce an effective design even when they might have an unfavorable view of the design 
target. 
Unlike the previous study, the likability manipulation was limited to only the first 
paragraph of the persona description and was presented separately from the description of the 
specific needs of the persona. This change allowed for a more precise evaluation of the 
influence of likability and the resulting empathy for the persona. 
In the likable condition, the Frank persona was described as a police officer who was 
hoping to increase the dialogue between the police department and the student community. This 
description was intended to create empathy for the persona. Conversely, in the unlikable 
condition, the same persona was described to hinder empathy. Frank was described as a police 
officer who had a negative view of college students and took a hard-line approach to the 
enforcement of laws against underage drinking.  
After receiving either the likable or unlikable Frank persona, on the following screen the 
participants were provided with a description of needs that needed to be considered. The 
narrative continued to describe 24 specific needs in general topic areas such as automobiles and 
cooking. The description was identical for the personas in the likable and unlikable conditions. 
Time (Constrained vs. Unconstrained) 
The time manipulation again determined whether the participants were allowed to memorize the 
information concerning the user needs as long as needed or were provided with a time limit. 
The MediaLab software precisely controlled the exposure to the user needs. 
Control 
In the control group, the participants were provided only with a requirements document prior to 
the design task, which listed the individual user needs in a tabular format. The same 24 needs 
contained in the Frank persona were included but addressed a generic user as shown in Figure 2 
below. 
 
Figure 2: User requirements format used as the control group 
Dependent Measure 
After being exposed to the user information (either in the requirements format or one of the two 
persona versions), the participants designed a My Yahoo! web page individually using a 
computer. A web page was displayed on the screen containing 52 content areas. The 
participants were instructed that to qualify for the drawing for the prize they needed to correctly 
identify desired content areas and to the best of their ability rule out unnecessary content areas. 
The content areas again were chosen so that there was a clear difference between correct 
and incorrect options. To increase the difficulty of the design task, the correct and incorrect 
options shared general topic areas, but they did not overlap in whether they met the specified 
needs.  
Above each con en  area ere hree b ons labelled as keep,  remo e,  and no  s re.  
These buttons allowed the participants to make decisions similar to the paper-based task in 
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study 1 (e.g., pressing the keep button simulated circling the content area). Figure 3 provides an 
example of how the participants interacted with the My Yahoo! page. The measure for incorrect 
choices again focused on the undesired content areas that were not ruled out by the participants. 
As in study 1, a single score was calculated that took into account the incorrect options that 
participants decided to keep or were not sure about. After finishing their My Yahoo! design, the 
participants were presented with a short questionnaire similar to the one used in the previous 
study. 
 
Figure 3: Example My Yahoo! page that was part of the design task in study 2 
Results 
The My Yahoo! designs were analyzed via a 2 (Likability: likable vs. unlikable) x 2 (Time: 
constrained vs. unconstrained) + 2 (Control: requirements with constrained time and 
requirements with unconstrained time) ANCOVA. The self-reported level of involvement in the 
design task was again included as a covariate in the analysis. 
Manipulation checks again confirmed that the likability manipulation influenced the 
perceived likability of the persona (Mlikable=4.80 vs. Munlikable=2.74; t(240)=11.62, p<0.01) and the 
resulting empathy for a persona (Mlikable=3.52 vs. Munlikable=3.01; t(240)=3.62, p<0.01; =0.77). 
Further, a main effect of exposure to the persona reached statistical significance 
(Munrestricted=10.68 vs. Mrestricted=15.26; F(1,237)=16.96, p<0.01). In the more difficult design task, 
he res ric ed e pos re o he descrip ion of he ser needs hindered he par icipan s  abili  o 
make inferences about undesired features.  
A main effect of likability also was observed such that the likable persona group 
outperformed the unlikable group (Mlikable=11.54 vs. Munlikable=14.41; F(1,237)=6.67, p=0.01). The 
results provide stronger support for hypothesis 1 because in this study the likability 
manip la ion as comple el  remo ed from he descrip ion of he persona s needs. F r her, a 
cash prize was offered, which minimized the possibility that participants working with an 
unlikable persona lacked ambition to make accurate design decisions.  
More significantly, the increased empathy for the persona also is expected to help 




catalyst for increased motivation. The additional variables captured in this study help to tease 
apart these competing explanations. First, as in the previous experiment, the interaction effect 
between the time and likability factors was not statistically significant (p=0.19). Therefore, the 
high empathy group was not further helped by additional opportunity to internalize the 
persona s needs. Significan  differences also ere no  obser ed in he ime spen  reading he 
description of 24 needs of the persona (Mlikable=80.92 seconds vs. Munlikable=82.72 seconds; 
p=0.68). Similarly, the likable group did not spend a significant amount of additional time on 
the overall design task (Mlikable=356.41 seconds vs. Munlikable=344.41 seconds; p=0.29). A lack of 
a significant difference in the time spent helps to limit the possibility that an increase in 
empathy for the design target induces extra motivation to design effectively.  
Finally, the feature selectivity of the persona and requirements (control) groups were 
compared. When contrasting the different persona versions with the requirements format some 
clear differences emerge. Participants who worked with an unlikable persona were not aided in 
their feature selectivity when compared to the standard requirements format (p>0.8). On the 
other hand, participants presented with the persona version containing the likable Frank 
included fewer undesired design features than the requirements group (Mlikable persona=11.62 vs. 
Mrequirements=13.58; t(291)=2.03, p=0.04). When compared to the requirements format, the 
increased feature selectivity of a persona representation was contingent on the inclusion of a 
likable description, which provides support for hypothesis 2. 
Discussion 
This study provides three contributions. First, the results give further support for the advantage 
of designing for an empathic target. The participants working with a persona that facilitated 
empathic feelings outperformed the group working with a persona that hindered empathy 
creation. Second, the findings suggest that these advantages are not only the result of increased 
motivation to design for the target. The participants did not spend a significant amount of extra 
time on the design task and reviewing the available information concerning the user needs. 
Finally, the study shows that the advantages of the persona format over the requirements 
representation stem from the empathic connection with the persona. Only the participants who 
worked with the likable version of the Frank persona outperformed those working with a 
standard requirements document. 
Conclusions 
Theoretical Implications 
Previous research has examined the consequences of excessive product feature sets but not its 
root causes. By examining the applicability of the personas and their empathy creating qualities 
in the design context, this research provides an illustration of how feature selectivity can be 
enhanced.  
More precisely, this research shows that a persona representation can help designers target 
a product to the user needs. The advantage over the requirements stems from the ability of a 
persona to enhance empathy towards the design target. Additionally, the positive influence of 
empathy does not seem to be driven by motivational forces  an empathic persona 
representation can lead to enhanced inferencing concerning the design target. 
Implications for practice 
This research also has several important implications for design practitioners and managers. 
Most directly, this research provides empirical grounding for the superiority of design through 
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the personas method when directly compared to the requirements format. For firms who have 
been struggling to limit the complexity of their products, personas have the potential to help 
introduce greater selectivity concerning design features and limit the resulting product 
complexity and user frustration. Product managers should be aware that the user needs must not 
only be provided to designers but how they are communicated can have a significant influence 
on a designer s abili  o ili e he informa ion.  
For organizations who are already using personas as part of their design and development 
process, the results provide specific criteria for how personas should be constructed to be most 
beneficial. A majority of the previous accounts of persona use in practice have concluded that 
personas positively influenced the design outcome, but negative experiences with personas have 
also been reported (e.g., Rönkkö et al. 2004). This research helps to specify how personas 
should be constructed to engage the designers and make the persona representation more 
beneficial in the design process. By creating personas that facilitate empathy, superior design 
outcomes are more likely to be achieved. 
Limitations and Future Research 
This work has several limitations that suggest possibilities for further research. Due to the 
controlled nature of the experimental design, the external validity of this research has 
limitations. In all of the studies, the participants were undergraduate students, which could limit 
the generalizability of the findings. Expert designers differ from novices in a variety of ways. 
For e ample, e perienced designers are able o effec i el  scope or frame  a design problem 
and take a top-down approach to generating possible design solutions (Cross 2004). As a result, 
abundant opportunities exist for examining whether previous design experience has an impact 
on the influence of the factors examined in this research.  
To further enhance external validity, future research could focus on design choices beyond 
functional decisions in a broader design context, such as aesthetics. Future studies could 
incorporate professional designers or design students to produce a functional prototype that 
could then be evaluated using a series of dependent measures. Similar to deciding which 
functional features are extraneous, aesthetic judgments require designers to make complex 
inferences. Future research also could examine how the information concerning aesthetic 
requirements can be most effectively communicated to designers.  
Additionally, although this research provides evidence for the positive role of empathy, the 
mechanism through which empathy positively impacts design choices has yet to be investigated. 
One possible lens through which the influence of empathy can be examined is by studying the 
possible link to ingroup-outgroup empathic response. A number of studies have shown that 
social factors such as group membership play a role in evoking empathy (Stürmer et al. 2005). 
Similar to likability, ingroup membership represents proximity, which may facilitate 
perspective taking, a component of empathy.    
In addition to extending the external validity, additional factors influencing the persona 
representation could be examined. For example, only two of the three components of the 
persona format were examined as part of the two studies: (1) the fictional description of the 
persona characteristics, and (2) the narrative description of the user needs. The visual 
representation of the persona could also influence the design outcome. Future research could 
examine the influence of richness, the perception of how sociable, warm, sensitive, and 
personable a medium is considered to be (Short, Williams, and Christie 1976), by manipulating 
the visual representation of the persona. According to the richness literature, tasks that are 
equivocal should be matched with mediums higher in richness (Daft and Lengel 1984). Since 
most of what designers do is unsystematic and non-routine (Pruitt and Adlin 2006), it is 
expected that richness will influence design decisions such that increased richness could further 




personas method will further establish the characteristics of effective personas, and will help to 
develop a stronger understanding of how design decisions can be centered on user preferences.  
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